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ABSTRACT 

This booklet, one of a series developed by the 
Frederick County Board of Education, Frederick, Maryland, provides an 
instruction module for an individualized or flexible approach to 
secondary science teaching. Subjects and activities in this series of 
booklets are designed to supplement a basic curriculum or to form a 
total curriculum, and relate to practical process oriented science 
instruction rather than theory or module building. Included in each 
booklet is a student section with an introduction, performance 
objectives, and science activities which can be performed 
individually or as a class, and a teacher section containing notes on 
the science activities, resource lists, and references. This booklet 
outlines the major bones of the human skeleton describes the 
functions of the skeletal system, and relates this to paleobiology. 
The estimated time for completing the activities in this module is 
2-3 weeks, (SL) 
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PALEO BIOLOGY 
BONES: CLUES TO MANKIND'S PAST 



The human skeletal system has many important functions for the living 
body. Bones also preserve important data about our ancestors and how we 
evolved- through the centuries. The sex. approximate age, brain volume, diet, 
height and medical history of a person long deceased are data whicu can be 
obtained by studying bones. The techniques used in locatin;-, excavating, and 
analyzing fossil bone remains are vital clues to the past of uicern .aan and 
may even offer links to the continual evolution of Homo sapit -s. 



A. The Body's Framework 
OBJECTIVE 

The student will be able to: 

1. identify' the major bones of the skeleton, and relate the functions 
of the system to other parts of the body. 

ACTIVITIES 

a Label the major bones of the human skeleton, using Handout #1 

"Human Skeleton - Anterior View" and Handout #2 "Human Skeleton - 
Posterior View". Reference - wall chart or Modern Biolog.^. 
Chapter 40 

b. Complete Worksheet #1 "Human Skeletal System". Reference - 
Chapter 41, Modern Biolo},y & Reading #1 

■ c Discuss the relationships between the skeletal system and other 
systems of the body. Use the questions on Worksheet #2 as a 
guide and complete the answers during the discussion. 
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Handout #1 



Human Skeleton - Anterior View SKELETAL SYSTEM 



Thumb 




Sternum 



T>atell\ 



Anterior View 
(Front) 
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Handout #2 



Human Skeleton - Posterior Viev; SKELETAL SYSTEM 




Joint 



COPYRtGHT. 1973. J WESTON WALCH. PUBLISHER. PORTLAND. MAINE 04104 
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Worksheet #1 
HUMAN SKELETAL SYSTEM 

Period Date 



Write the common names for the following bones: 

a. cranium humerus 

b. sternum e. pelvis _ 

c. patella f. clavicle 

g, femur 



What are the five functions of the skeletal system? 



Compare the front to the back view of the skeleton. What bones are more 
visible on each view? 



Compare the position of the human skeleton to the position of the cat 
skeleton. (Use the human and cat skeletons for observations.) 



Explain why the vertebrae closer to the head are smaller than the vertebrae 
near the legs. 



llov/ many pairs of ribs do you have? 

How many are not attached -O the sternum? 

How many "floating" ribs do you have? 

does the nose on the skull appear incomplete? 
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8. 



How is the kneecap or patella different from most of the other bones on 
the skeleton? 



9. What is the longest bone in the body? 



10. What is the main function of the spinal column? 



11. Why are there 2 lower arm bones and 2 lower leg bones? 



EKLC 
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Reading #1 



HUMAN SKELETON 

The skeletal system of the human body is composed of 206 bones and has 
five major functions: 

a. production of blood cells 

b. helps in body movement by providing a place for the attach- 
ment of muscles 

c. support for body tissues 

d. protection of body organs 

e. storage of body minerals 

The front view of the skeleton can be identified from the back view because 
of the presence of the sternum, facial bones and patella. The drawing on 
Handout #1 shows "the position of the body: erect, and head, palms of hands 
and feet facing forward. On Handout #2, the entire spinal column can be 
observed. The lower the vertebrae, the larger, heavier, and thicker they 
become because they must support more weight. 
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Name 



worksheet #2 
RELATING THE SKELETAL SYS'TiM TO OTHER SYSTEMS 

Period Date 



1. Relate the skeletal system to the muscular system. 



2. Relate the skeletal system to the nervous system. 



3. Relate the skeletal system to the circulatory system. 



4. Relate the skeletal system to the respiratory system. 



5. Relate the skeletal system to the reproductive system. 



Re 



late the skeletal system to the digestive system. 
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Location of Bone Remains 
OBJECTIVES 

The student will be able to: 

1. identify the sites where bone remains are discovered. 

3. explain why human remains are so scarce, and the reasons why 
they are found in a particular location. 

ACTIVITIES 

a. Read pages 28-31, Fossil Man , Also read page 15 in Early Man , 

b. From your readings, complete Worksheet #3, "Locating Fossil 
Bone Remains''. 

c. Discuss the results of your research and relate the information 
to Slides 1 and 2. 

Want to Know More? 

Write a report or set up a display showing how man has used caves 
in the past and present. 
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Name 



Worksheet #3 
LOCATING FOSSIL BONE REMAINS 

Period Date 



1. Explain why fossil boae remaias are hard to fiad as compared to other 
fossils. 



2. l>niere are fossil boaes found'i 



3. Why are they found in particular sites? 



4. What additional information, relating to the bones, can be obtained by 
examining the layer of earth where they were discovered? 
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Discovery and Excavation of Fossil Bone Remains 
OBJECTIVES \ 

The student will be able to: 

4. explain how fossil bones are discovered and excavated. 

5. relate the value of laboratory investigations to the field 
data, explaining the various steps involved in ideati fication 
of the bones and the dating process that determines when the 
individual lived. 

ACTIVITIES 

a. Read pages 34-53, Fossil Man . 

b. Complete Worksheet #4, "Discovery and Excavation of Fossil Bones" 

c. Discussion: Relating the value of laboratory work to field work 
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Worksheet #4 



DISCOVERY AND EXCAVATION OF FOSSIL BONES 
Name Period Date 



1, Describe Ihe steps used in removing a bone from the site. Explain why 
the procedures are so time-consuming and tedious. 



Why is careless digging harmful to the investigation of the site where 
human bones are located? 



3. What are the major procedures in the laboratory? 



4. Problems dealing with identification and comparison of the bones can be 
complicaled for two main reasons. What are the reasons and how can we 
help In solving them? 



0. V/hy are hones carefully measured?' 



^ 15 
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Why do we need Co use statistics as a mafaeiratical tool ia studying tht 
boties excavated from each site? 



Why is it important to correctly place the remains of fossil man in the 
time sequence of the Pleistocene period? 



What are the different methods used in dating the fossil bones, according 
to the proper time sequence? 



How did scientists determine that the Piltdown fossil man was a hoax? 
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The following sections are broken down inco the various clues, preserved 
by bones, about our ancestors. You will notice that one particular part 
of the skeleton may offer several clues, thus being mentioned in different 
sections. In the summary, the data will be collectively analyzed. 



I). Trctids in Mortalicy - Clue #1 
OBJECTIVES 

The student will be able to: 

6. discuss the various reasons for the changes in mortality from 
prehistoric man to modern man. 

7. explain i.ifanticide and the reasons for its practice. 
ACTIVITIES 

a. Complete Worksheet #5, "Trends in Mortality". . Try to answer 
the questions on your own and then discuss them with other 
students. 

b. Read and complete Worksheet #6, "Infanticide". 

Wa nt to Know More? 

Do a little research about the practices of infanticide in modern 
times, writing a report about it or giving an oral presentation 
to the class. 

Read the article, "Checks on Population Growth: 1750-1850", from 
Scientific American. The article discusses the roles of infantcide 
and marriage customs in controlling population growth. After 
reading it, complete the optional Worksheet it=l , "Controls from 
1750-1850". A copy of this article can be obtained from the mini- 
course kit or from your teacher. 
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Worksheet #5 



TRENDS IN MORTALITY 
Name Period Date 



1. During the early existence of man, the world population increased by 
only one person every five years. Today, seventy-two million hunian 
beings are added to the world population each year. What factors are 
responsible for this change? 



2. In the past, adult females died usually during the 20-30 age category 
while adult males died later (during the 30-40 age category). Today 
in the United States, the life expectancy for women is longer than for 
men. Can you explain tils turnabout? 



3. The average life span of prehistoric man was naturally much lower than 
modern man, but averages can be misleading. For example, there is a 
story of a man who drowned in a river that had an average depth of one 
foot'. What mi^.t be a factor in pulling down the average life expectancy 
of early man? 



Disease and starvation are factors that tend to limit a population. Do 
you think these two factors were responsible for the very rmall increase 
in early man's population (one person every five years)? Explain vour 
answer. 
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Worksheet: #6 



INFANTICIDE 



Name Period__ Date 



The liigh rates of infant mortality appears deliberate in primitive 
groups and throughout man's history. Infanticide is the practice of 
killing unwanted children. Early cultures believed that in infanticide, 
the soul of the ciiild is not Lost when sacrificed, but goes back into 
a reserve pool. In various cultures, it has been described as necessary 
for disposing of infants who were diseased or deformed and also as a 
method of controlling population size. During the early years of man's 
existence, fifty percent died in the first year of life., 

Evidence from fossil bone remains shows that the bulk of infant skeletons 
were basically females. Even in modern times, primitive hunters and 
food -gatherers practice female infanticide. 



1. Why were more female infants killed than males? Give your opinion. 



Scdcnt LSm (aj;r icul C ural revolution occurred and man settled down, no 
longer nomadic) happened about 10,000 13. C. When tliis took place, the 
practice of infanticide was no longer as necessary as before. 



2. Why did nomadic man have to practice infanticide? 
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Optional Worksheet #1 



CONTROLS FROM 1750-1850 



Name Period Date 



1. Wliy was famine more a local problem than a widespread problem? 



2. Wliat diseases controlled population size during that time? 



3. WhaL marriar,e customs helped in controlling^ Clie growth rate In FnrojK'? 



A. Wliat were the opinions of Plato and Aristotle about infanticide': 



'j. if infanticide was not accepted by the governments, why was i( a V7idespread 
proh 1 ein? 



(y. hist I he five common methods c?f committing infanticide. 



7. luiri'i;- I lie uir^dioval age, the "regulator of population" was: 

A. (lie larl-; |)(>at h 

I*. . s I ar^ at ion 

r. hiaci- rat 

I ' . wn r 

. fit V 
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8. Briefly explain the following institutions: 
A. Foundling Hospitals: 



B. Parish workhouses: 



C. Baby farms: 



D. Revolving Boxes: 



9. There was a higher percentage of children dying in the first year of 
life during the period 1750-1850 than 3 million years ago. \^at was 
the percentage of children d^'^ng in the first year of life back 3 
million years? 

A. 40% 

B. 507o 

C. 70% 

D. 80% 

10. Which of the following methods of disposing of children was considered 
tlie most common? 

A. overlaying 

B. strangulation 

C. exposure 

D. starvation 

11. Which method was considered "accidental" most of the time? 

A. overlaying 

B. strangulation 

C. exposure 

D. overdose of drugs 

12. \^at reasons were given for the increase in population growth after 1850? 
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Age Identification - Clue #2 



OBJECTIVE 

The student will be able to: 

8. Identify and explair the various parts of the skeleton used 
to determine the approximate age of the individual. 

ACTIVITIES 

a. Age Identification Determination by Teeth 

1. Complete Handout #3, "Teeth" 

Instructions: Upper dental arch drawing - Label the 
teeth using the following terms: 

Central incisors 

Lateral incisors 
^ Canines 

First premolars 

Second premolars 

First molars 

Second molars 

Third molars "Wisdom teeth" 

Reference: Modern Biology , pages 649-650 

Lower dental arch drawing - Use two different colors 
for your key showing ages of eruption and loss of teeth 
(may be pen and pencil). 

One color: to indicate the ages of eruption and loss 
of baby teeth 

One color: to indicate t:he ages of eruption of permanent 
teelh 

Reference: Chart #1, "Eruption and Shedding of Teeth" 

2. Complete Worksheet , "Determining Age by Examining Teeth" 
Reference: Handout #3, completed in above activity 
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Handout 

: Dental Arch DIGESTIVE SYSTEM 
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Chart #1 



ERUPTION AND SHEDDING OF TEETH 



TEETH 



Central incisors 
Lateral incisors 
Canines 

First premolars 
Second premolars 
First molars 



Second" molars 
1^ 



Third molars 



BABY TEETH 



ERUPT 



7 1/2 months 



7-9 months 



16-18 months 



12-14 months 



20-24 months 



LOST 



7 years 



8 years 



10 years 



10 yiears 



12 years 



PERMANENT 



ERUPT 



6- 8 years 

7- 9 years 
9-11 years 
9-10 years 

10- 12 years 
6-7 years 

11- 13 years 
17-21 years 
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Worksheet #7 
DETERMINING AGE BY EXAMINING TEETH 
Name Period Date 

Slide 3 - A, robustus mandible 

1. In general, how could we determine the approximate age of this 
individual? 

Slide 4 - A. africans, Child 6 

2/ How do we know that this individual was six > ars old at the time 
of death? 

Slides. 5 & 6 - H. erectus man*^* .li.e 

3. Why acc Lne molars almost worn down to the gums? 

4. On Slide 6, the wisdom tooth or third molar- is not worn down like 
the other molars. How old was the individual at the time of death? 

Cencral QucsLions: 

5. By cyamininp, the teeth, how could we identify an elderly individual? 

6. Huring what part of life span are teeth good indicators of approximale 
a^e? 
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Age Identification Determined by Examination of Skull 

1. Complete Worksheet #8, "Age Determined by Examination 
of the Skull'\ 

2. Complete Handout if^^ "Skull". 

Instructions: Label the numbered sutures on the drawing 
as the following: 

1. sagittal suture (top of skull) 

2 . coronal suture 

3 . inter frontal suture 

Locate these sutures on the huxuan skull or model. 

Write your answer on the handout to the following question 

How can we determine age bv examining the individual 
Sf.tures? 

Reference: Chart #2, "Fusion of Skull Sutures" 

3. Complete Worksheet #9, "Fontanels". 

Age Determined by Studying the Spinal Column 

Using Handout #5, "Spinal Column", explain on the back 
of the paper, how you could tell the age of an individual. 
What happens to the spinal column from infancy to adult- 
hood? 

Reference: Page 67, Fossil Man 
Age Determined by Observing Long Bone Development 

1. On Handout #6, "Bone Diagram", label and identify the 
following structures: spongy bone, epiphysis, bone 
marrow 

2. Examine the real bones that have been sawed in half 
longitudinally and locate the various parts of tlie bone. 

3. Complete Worksheet #10, "Bone Development". 
Reference: Modern Biology , pages 634-635 

Age Identification - Pelvis 

By studying Slide 10, how could we determine age by 
examining the pelvic bones (answer on own paper). 

Age Determination - Elderly Skeleton: On your own paper, list 
the features of a skeleton which would indicate old age. 
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Worksheet v^S.--- 



ACE DETERMINED BY EXAMINATION OF THE SKULL 



Name 



Period 



Date 



Sl-ffie 7 Aus!:ralopit:hecus (Early Ancestor) 



1. 



At vhat period of tiii-e did these individuals live? 



9 



By comparing the child *s skull to the crushed adult skull (and 
possibly model cast), how can we generally determine approximate 

a y;e ? 



Slide 8 

3. We can determine age throughout the life span with more exact skill 
than the geieral observations illustrated in Slide 7. This method 
involves the sutures of the skull. What happens to these sutures 
during the life span? 



Reference: M(^dern Biology , page 633, figure 40.1 
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Chart #2 



FUSION OF SKULL SUTURES 



sirniRE 


BEGINNING OF FUSION 


COMPTJ'Tr FUSION 


Sagittal 


22 years 


- slow to age 26 


35 years 


Coronal 


24 years 
age 


- rapid to about 
30 


^ D y C O L o 


Mas to-occipital 


30 years 


- slow at first 


81 years 


SquanioLis 


37 years - almost no 

activity until age 62 


81 years 


Interfrontal 


second half of first year 


end of second 
year 



NOTE: The inter frontal suture and its fusion, as with the others, is dependent 
upon the individual and in rare cases may not happen at all. For 
example, th • interfrontal suture may remain unclosed in 8.57o of adults. 
. In fact, it has occasionally been mistaken for a fracture. 
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Worksheet il=9 
FONTANELS 

Name Period Date 

Fontanels are membrane-covered spaces at the areas of the cranial bones 
which are the lasr to undergo ossification. The membranes in these 
areas are not ossified until the child is born. 

1. Examine the fetal skull, identifying the fontanels or **soft spots". 



2. Locate the most noticeable soft spot located near the front of the skull 
on top. 



Use Chart #3, "Times of Closure for Fontanels", to answer the following 
questions: 

3. Which soft spot is usually the first to close? 



4. Which one is usually the last lo close? 



5. Tf you were examining a fetal skull, how would you determine the age as 
being about one year old? 



6. How would you conclude that an individual was 2 years old? 
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Chart #3 
TIMES OF CLOSURE FOR FONTANELS 



r WIN 1 AlNI', 1 . 


APPROXIMATE TIME OF CLOSURE 
AFTER BIRTH 


Posterior 


2 months 


An I crolaL era! 


3 months 


Posterolateral 


end of first year 


Anterior (most noticeable) 


during second year 


Saj,-;! t tal 


often at birth, but 
usually before fourth 
month 
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Handouc #5 



Fif;. ^1- 
NoL-1 . 1 



I 



J; 



A / 



Till. AXIAI. SKl.l-lVrON 




Cci^ ic.il 



Thorai ic 



Ltiiulv.ir 



Sacinl 



Vul.l>:,.l ot (A, ucw-bf^rn .InUl; (H) tluo- v...m^.1 child; 

r. ilnl.V M)i :".Uill. I From AfMs HiiindM Afuif<'niy. I\;irncs 
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Hanaouc ffo 



one Diagram in Cross Section SKELETAL SYSTEM 




Articular 
Cartilage 



Q COPYRIGHT. J973. J WEiifON WALCH, PUBLISHER. PORTLAND. MAINK 04 1 04 
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Worksheet #10 
BONE DEVELOPMENT: DETERMINING AGE 

Name Period Date 

1. Looking at Slide 9, what happent: during bone development? 



Study tlie following list showing the different ages of appearance and 
fusion of epiphyses to the ends of the long bones: 

Appear Fusion 

18 years 22-25 years 

20 years 20 years 

6 months - 4 years 3-7 years 

4-11 years 14-21 years 

7-14 years 13-21 years 

6-16 years 17-24 years 

3 months - 3 years 15-25 years 



2, Usin;:; Handout 7^7 and the above chart, how do we determine age by sr.udying 
long bones? 



EKLC 
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Handout #7 



V. I ■! 
.• I. ..t 
, . t.!. • 



•v. ' 



\ 



i 



MOM S 



I 



.■fi!.-.t.>t ] // 



•7 Vl 



•\ ■ 

'/.V 



/:.■ 



in 



\ 111 . ' t! ■ .. .m I' Mi 



A' 



I'i.;. S L;ilcr stJi^cs in r.uAvth (»f :\ Inn:* ]k>:h*. 
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F. Sex Identification - Clue #3 
OBJECTIVE 

The student will be able to: 

9. identify and explain the various parts of the skeleton used 
to determine the sex of the individual. 

ACTIVITIES 

a. Teeth - A clue? 

In gorillas, the male has a larger canine tooth than the 
female, thus we can determine sex by examining the teeth. 
Are the size of teeth in man a good indicator of sex? 
(answer on own paper) 

Reference: page 63, Fossil Man 

b. Facial Bones - a fair clue 

Observing Slide ll, can you tell the difference between 
the male and female skulls of Homo sapiens? You will 
notice that the female skull has more delicate facial 
features than the male. 

c. Examination of Pelvis - the best clue 

1. Handout #8: Read over the description of the basic 
differences between the male and female pelvic bones 
and study the two drawings. Notice the "u" shaped 
public arch of the female in comparison to the "v" 
shape of the male. Also note the flared-out "hip 
bones" of the female. 

Can you answer these questions: 

Why has the pelvis changed more than any other part of 
the skeleton? 

Why is there such a distinct difference between the male 
and female pelvic bones? 

2. Study the pelvic bones of the male and female models or 
try to determine the sex of the real skeleton in the fron 
of the room. 

3. Slides 12 and 13: Can you identify the male and female 
pelvic bones? 
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Handout #8 




Fig. 529 

C'liiL'f (lilicrcMcr hctw'.'cu uva\v and f< n>iilt' sktli-ljuis is 
stnictnrc <»i poK is. FiMiiiilc pi'lvis Ijjis li-ss lU-pth witl) 
l)r(>;i(l(T, less sloping ilia, iiiori' circular bniiy riti^ (pelvic 
canal), widi-r and more rourulcd pnhic arcii. anil shorter 
.uid wider sacnnn. N!nsl struclnrcs of female pelvis 
\iTv ior related with child-bearing functions. In e\'j)liitioM 
of hiiinaii skcletJ)!!. pi lvis Ijsis ciian^eil nxire than an\ 
(»ther part because it has to support weight oi <Teel IkmIv. 
( Anterior view, ) 
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Relationship between Diet and Brain Volume. Evidence: Changes in Human 
Skull - Clue #4 

OBJECTIVE 

The student will be able to: 

10. explain the theory relating the changes in man's diet to the 
increase in brain volume throughout his evolution. 

ACTIVITIES 

a. Study and complete Worksheet #11, "Diet and Brain Volume". 

b. Read pa:ge 77, last paragraph. Fossil Man , 

c. Study Figure 39-9, page 626, Modern Biology and answer the 
two questions about the drawings, on your own paper. 
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Worksheet #11 



DIET AND BRAIN VOLUME EVIDENCE: SKULL CHANGES 
Name Period Date 



Look at Slide 14, sliowing a side profile of early man's skull, atid 
describe the structure of the skull and teeth. 



Examine a modern man's skull (from side profile) and describe the 
structure of the skull and teeth. 



3. Early man was a herbivore. What evidence illustrates this eating habit? 



As man evolved, his diet also changed and he became a carnivore, and 
started cooking his food which is perhaps a form of pre-digestion. What 
has happened to his teeth and jawbone over the centuries? 



The ridge of the side of the skull and the thickness of the skull are 
related to the support of the jawbone and teeth. When the teeth and 
jawbone decreased in size and weight, what happened to the si?e of that 
ridge and the thickness of the skull? 



Referring back to #5, due to the changes in the thickness of the skull, 
it allowed more room for the brain. According to this theory, what 
liappened to the brain volume? 
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Determining Height and Erect Posture - Clue #5 
OBJECTIVE 

The student will be able to: 

11. identify and explain the parts of the skeleton used in deter- 
mining erect posture and approximate height of early man. 

ACTIVITIES 

a. Pelvis 

1. Read tl^e second paragraph, page 620, Modf^rn Biology , 
and study Figure 39-1. 

2. Read page 682, Biology . 

3. Study Figure 30-3, page 682, Biology . 

4. Answer the following questions on your own paper: 

What was the proof that Australopithecus was humanlike 
and not apelike? 

How do we determine if an ancestor stood erect? 

b. Skull 

1. Read page 681, Biology , and study Figure 30-2 on the 
same page. 

2. Compare the cat and human skulls (use models), showing 
how che location of the foramen magnum varies according 
to the certain angle where the skull joins the spinal 
column. 

c. Leg Bones: Read pages 128-129, Fossil Man , comparing early leg 
bones to modern man. 

d. Results of Standing Erect: Another Form of Evidence - Hand and 
Foot Structure 

Instructions: Read pages 72-74, Fossil Man 

e. Determining Height - Arm and Leg Bones 

Read and study the drawing and chart on page 60, The Body . 
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Medical History - Glue #6 
OBJECTIVE 

The student will be able to: 

12. determine the medical clues preserved by bone. 
ACTIVITIES 

a. Study the photographs and read the small description on pages 
18-19, The Body . 

b. Read page 59, The Body , "Skeletons and Titnf. Clocks". 

c. Read page 145, "The Lively Skeleton", Part 6, Story of Life , 

d. Make a list of the above clues and some of your own clues about 
medical history preserved by bones* 
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J. Summary of Clues 
OBJECTIVES 

Tne student will be able to: 

13. »-ollectively analyze the separate data about the clues 
preserved by bene. 

14. apply his information to different exercises on identi- 
fication of bone remains. 

ACTIVITIES 

Complete Worksheet #12, "Summary of Clues Preserved by Bones". 



Evaluations 

You will obtain from the teacher several different evaluations, including 
written, audio-visual and practical lab exercises. 

Conclusion 

Review over the fourteen objectives. Did you accomplish each one? 
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Worksheet #12 
SUMMARY OF CLUES PRESERVED BY BONES 

Name Period Date 

(J oiiclusioiis 

1. List all the various clues preserved by an old skull: 

2. List all the various clues preserved by teeth: 

3. List all the various clues provided by studying the leg or arm bones: 

4. List all the clues preserved by the pelvis: 

5. \^at parts of the skeleton can we use to determine age throughout the 
life span of an individual? 

What parts would offer their best clues under age 25? 
Rc'laLc our diet to brain volume. 
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Applications 
Slide 15 

1. How do we know that this skull is an adult female? 



Slide 16 

2. How would you determine that this fragmented skull is an approximately 
L9-year old female who was a herbivore? 



3. How would you identify an ancestor as being about 5 feet tall, male, 
and having a brain volume of about 507.9 cubic centimeters? 



4. How would you identify a female, about 10-12 years old? 



5. How would you identify an approximately 70-year old male who lived 
3 million years ago? 



0. How would you identify i\ three-year old child? 
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TdACHER SECTION 



UNIT OBJECTIVl-S 

The .student wl.ll be ablt^ lo; 

1, identifv the major hones ot the skeleton, and relate the functions 
ol the svsteui to other parts o L" the body, 

2, identLlv Lhe sites where hone remains are discovered, 

3, cxpInLn wliv luiinan rnrnains are so scarce, and the reasons why they 
are found in a particular location. 

A, explain how iossil bones are discovered and excavated. 

ro].a;:c value .>; Laboratory i nvest i gai i ons (o liio field daia, 

0Xv»]aLiiin^\ Itiu various sieps involved in iden t i i'i cat ion ot the 
hoo(t^ and Lhe dating' process that determines when the individual 
1 i ved . 

o, <iiscush- ihc variovis reasons for the ciianj^^cs in mortality f rou) 
prehistoric man to modern man. 

ivxplalii i n i'at: i,c ide and Lhe reasons for its pracl. ice. 

8, idont.ifv a-id i«xpiain Liie various parts of the skeleton used lo 
determine the approximate age of the individual. 

idencifv and ..'Xiilait-. Lhe various ))arts of the skeleton used lo 
d(U ermine the sex ui the individual. 

10. nxplain Lhe ( heorv reiatin;; the changes in man's di(;i (o the i r.e rea 
i ti [)rain volume Lhrougiiout iiis evolution. 

Li, idei : i fv and explain l.he parts of the skeleton used in (h'l e rm i n i n t; 
oreci: posfure and npproximai e iieight of early man, 

]2. det.ei-riiiue the medical clues preserved by bones, 

i-'J. c.ii ioM : i ve-i V ai.atyze lhe separate data about the clues preservcMj l)y 
{nine . 

lA, appiv hi:; i n lo riiia t ; o-j to differenL exercises on iu'en ( i f i c a( i on nf 
ho;u- reiiiains. 



1, Tills u:av i'Mj !*e i.L:u».\i c'll" iVu:. conclusion ul oi'ic cU-al iii.t.', wi i ii 

cvo III I i o:": , or vmi» 1 uiiicnt o^-i in human phys i.olo).*,y and anaLomy, wiLi^in 
l\\c rt'v.nlar i.t^]>LC of (ho skeletal .svbt.ein. 

2 . 1 ; ma V h o [. a ac i i e r - 1 1 l r e c 1. 1- u or used L n 1 1 1 s anic! i o nna [ , < k 1 1 v 

nd i \M iUia 1 i . Willi oillioi- melhod, fiiere should bo d L.sc: ur; s i an:s 
involving ilio Leaciier and sL'udents included at the end oT Che 
d i. l' To ren t h ec i i on s . 

"i. "ine ui:ii ; s (iovLsod as a "r.ivsi.ery" a<;.l: i,v i. ( v in which t.iir studcnlri 
l;;ivv .:t » U'lii : i do i\ l' L Tv L nr. the charac t. ei' i si. i cs of carlv man; 
ic»arn l]\c various "clues'' preserved by bones; and rinally apply 
I i'.o.se c lues . 

■I. Kt.= soti rco^*- : 'V\\c. papc r'jaciv , vo'^s i. I Man , should Ivo ustni a:> i in- !<'>:;. 

;"or I ill' i.i.ii; . U costs $1.43 and you could oblain i-»ertiaj.")S I'j coivj^js 
iMVMii,: o»;c i)oo!\ -per Lwo students., 

Ax'^ual ' iiunian sl'.i"^ "1 on , cat' skcli-ion, iiiaji' a'-v! icinaN.- pt«}vM; 

i\ \ s p ]. a , NM a i s ku 1 1 , j . I a s L i c c a s t s o T e a r I v ma r: ' : k n 1 1 , or i i u n ( • 

! I 'i . 1 ( ■ V < * ! J p M i in t: e r c s !. and iiio f i va I i o u tU i r i n i- i i e u n i. i . i 1 1 iwev< • r , 
; 1' vo LI a r r I a ' > Ur l; o o i> ( a i n I: ! u- s o mud o is, d raw i n ^.us , p i c Lures, o r 
slides car- <:?asj]v supplement. Ihv. uiril. 

'i"'iU' sixieei: slides, i. lu: lulled villnn Llie leachi^r's j>ac!-.a;:r- , iiro ess*ent. i 
' ! iio ur.il. 'i'!;c sLudeuLs work v;i. ib Li;e slides, ami \' liirir 
. -bso v^'-a L i oi.s , ar^swer i\)r questions o) wori';sbeet s . Tiiis is an r-xcoriei 
war* i\ir I he sLuuonL to oiiserve, think, and draw ii i s owi^ coi^c: lu s i on s . 

T. v.'. »rk s! see ^ s.: Yiiesc art- 'jaf-icallv desi i iMK't.i su thr si udc;(. ca^i wr-rlv will 
.(t;;!i ov ii I (iisr 1 I" o i" ;>l' vis^d as a ,:L',uiMe lor class d i sen ^;s i oris . Many r' 1 
: bo 111 arr t .ou;i; i ciir 'mi , and ihc ^;L:uoe^! will r.ul. siniplv "find" 
ansv/fM' i ^ a boo!-; and wrLle it on cbe pfiper. 

!>. V;;int * «• K''"V M^rv.' Tries<? sections arc opr.: oca I ac-i iC'S lor ihc 

:;i;ide':ts wlii>" aro i '•::</ r-j s I: cd in Learn ii'i^: -.iiorc inroi^iiiat lun. 

i ,.i"v^b;!A'i 'r--, v-):' bAi:;i DbCT i o:; 

i'b* i',<)<!-' r 'iirK:'Wu r i\ 

1. ■(;{:*.• '• : •'. . iircidf^ wbai innics i fw- .lutij-'u : < )i , i , l i.il.ol. -i ! i b' 

fi r.iwL ! t y;s 

v.': lib', ••■i '»'<•! i: ' '.■>r c, ncsl io'* , .■.iiidi.-"{ . ..bi'M'LU nl>si'rv<.' M..id"b- 
; be iiun^an skelcl*in ar,d '-at ..k « • i I 

. ' : i 1 i r I ' ■ i : ' : s 1' ! 'pb ; , .(!■;: 

lor I ■ 1 ! s d I s I. u.-i s i 1 , 
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1. Slide i, "MaimnoLh Cave": i J.Iuoi rates che iocaLioi: ui. huin' remains 

2. Slide 2, "Lose John": 42 year oU\ Indian niununy Icnind aL Mammoth 

Cave approximacely 2,000 years old 

C. 0 Lscovvvv and i^xcava t i on (>L' Fossil Bone Remains 

1. 'i'iio aiiiouiu o: i.n{ ormat ior; the studcint will be responsible for should 
be decided by Ihe irtdi.vidual Leacher. 

2, ::Irudeiii.s >:iii>..if.u cit'culv undorsf:and th;i!; liiir; dat i n [•)ri>ci'.s;:; vi^lafc-d 
to wh_e_n {:he ancestor lived, not iiov; old he waii ai die lime v){ deatii, 

!), Trends in HorUiiiLv Clue 41 

L St.idc'.ils iwr irnjall-' very interested hi Liie topic of infant Lcide and 
hr? ;-)rac Lice of L L . 

2, Aci iviiv a ~ V'^jr RsneeL : r.eiectetl Answers 

h-iT'^:!' ^:;;-'/ivai I'.i pnst:, hiy.ii infar.' nK>rlaliiv 

• !:^'"'1w^in t he vean-i , developo<l iuM i. cv hcalr ii rare , 

a ' I i t a t io n , c\ \ a n y^c s i n 1 i. f o h r v le s , ay.r i c u L t vir a i. 
aiid i ndus L: r ial revolul ions 

- . In pant , I <Mv;.-i lin*^ ci i ed in chiiubirth. Tofj.T', liialos 
«i i r far 1 I, CM- rhan i emales - sr ress f c i vi 1 Lzai ion ; 
iiear l d i soases , e t c . 

> , ni , , 'J i n. f a n t ;no r t alii y r a t e s ( S (J /, d i \ \) first v rir 
it \ \. \v. ) 

•'t . Yes c. i" No Two theories: 

<•! . ev 1 dei''ce from bont^s o i d i scases 

h. si!K'f^ nomad i.c, r i l i Ic L-t»,uai. t hi'lv/rc, ; 
r,:'vMip5; , tiius small chance oi spreadin;.; 
diseases 

i. iarviji ion: I iM;Rl->ja( her:-. a"d liM';; fr.*^ (ivcinr 

iiiode:'n roups >. Ii*-ir l"<'lal i O"- 

siri p wi I h sL arvat i on ': 

J, \r \ i v i I V h - '.\i}\-\\i\,]Vx' [. ir{i\ :-\clcc\f'd An rowers 

I . "N.; . < ■ ' : • n 'i • : i . ■ , t i , . i ' . ,n M ■ < ■ > i ■ . : ■ > - • i 

c !i I ■ I • : : -J 1 1 c i J i 1 ci r ( " ; ; ! ; 1 1 1 i h - r ; i J i i ^ ' / 1 . • . 

2. i.t : 'nv;;in i , v/uiiui,; conici o:>i-.' (.viniv if 
.1 I I. i:;f' 

kvc]' [ ; I ; , ) n , ;j ! i ni , II, t; 1 , c ! ' k. W l ; i } : ( ; i >i.I .M i ; « j . i ■.■ 
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Age Ideat i ticat ion - Ciuo #2 

X. ^'i^o. slucie:-:^ needs to study a^ul roIaLe Lhe detailed data i !i iiii.. 
section oiily i-'or thv purpose of understandinp, now wc can idonrjiv 
(he aj^proxiuiate ay,c of early rnan. Reineinbering. exact data Ig not 
iaiporLanc as his understanding of how Lo use it. 

I, lN;ork:jlioe( if'/: Selected Answers 



. niimber ot teeth; possible eruption oi" central 
incisors of peimanent teeth 

3. eating- raw, dirty food - vejL^etabio matter 

A. approxi mate iy 19 years old; notice wi do r.i not v/orn 
down so had to- erupt shortly betore death 

5. wear and tear on teeth; possii^e loss oi teeth 

^. 1 Lrta two decades ol life 

'U ilanaout <'•(.: May want i. o have students label more part« ot the bone 

Sex ider.ti i'jc.!; ion - Cluo it3 

Sijdc it - remale ske.lL is oi; t iie Tai- r1 y.lu , -lale skull, l \^ lhe 
ccmW er a'ld Neandcrtnai skull on the left 



^idj' I'j - i.'^iie tr.al [he- nialc pcLvN:> iia:. f lie "rinrcd-uut" iii.p.'j. 
•r.e [o uiKcnss the variable of i nd i vidi.ai izai ion i;i i ii t erpi'e t i 

d'd'i. <r\ . 



? ; 



\)\ C i and 1 J r r\ i. < ; V o 1 \ 1 1 n e - C L 0 e // 4 
i . '••/ ill -.1 r: e d i i ;.: ; ;ia 1 1 ic 1 1 .1 i. or d r aw i n ^ 
. *\.' o r k s i I e e ; 11: c: ] e c t ed A n s\/r' r i; 



\) . l.ar/.e i eel h 

^'t . (if'C •■■eased i ii r^-i/f 

"> . ■ h r I'f'i.sed 

' ' . ■ I : 1 i eu S 00 



\'.:'\->'.'ir liei/,.; H'M.: ;.r;'e* i'o:.:uri' - CM.iiO '■':.) 
Wi i. I. r.ced (./•.' a:;d t]i;ii;a:: ,'ii<u[i.':. or <] r-iv/, !;;'..s 
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1 , Madical ili -Mory 

1. T'^iC i.e.i}:-.rii :^rx\ vieLail oi." clils '.^ocLion will We ciocidecl l)y i.Uc 
i. n d i \' i d u i.\ 1 I v. ac her. 

J. Summary oi CI iutj:; 

1, Tiiis i :> ;)rr!uii>.'-. l\\0 mos I i in;>t»r I an 1 :>(»ciicMi !K'(;au:-:i<.» hove the 
s t ud e r. ;.. uu i i> i c t,-) ] I e c (. i ve i v a n Hiyz o I: Uo \\i I o rnia L i o ti ho has 
r 0 yj 0 i V G ( i and 1. 1 ) e n apply 1 (. . K nc o 1 1 r a, y,r • L h c s I ud e n I s I o a n s wc r 
t i 1 ( ' r: I J « > s « i r> n r» a f : L i i o r o u f;h ly as possible. 

And ii>- V i siiai or fU'acLical laD exercises would doicruiint- Lhe individual 
sL'idCMV. 's iit;der.'Uaudi.nf; ol this unit. 



S ■ i ■ I : i /r' N "1 ■ l\i i • !■*. K r" is C' vS 

iViOio^:, Silver DurdeLi Com^jVanv, New Jersey, 1971 

i" ' ' I 1 M.'i . t , i ) a V , 1 1 i ch a e i ; li a n V am P^o ok s ' ' Rn ow led ^;,e Tl i r o v i>;h C o 1 o r ' ' l-. v r i e s , 
',).--i[)eri )ack , I 'J 71 

i.itt* ScMTiCc' !.ihrarv Sorlir-, ILmo-ia. e Liooks, iNuw York, l^r/i 
lyar 1 V N'M: 

"li.i i.ivelv Skciel oi/' , SLorv of Li ic Scries (VJeelcly mar,a/. i tje , Pari b 

I I' aii =^»ui>;U llvite ar:v rei erenees I'or Lhe above') 
.-UMii'i'. r'd iMii^'* , .oiieliarL l^^i-^slon, Iiic,, i'>7'.i 

■| i.A' 'iil-.Vl :M-:i''iM' : ■ 'ua-'^ 

X'i.;' ./r.v 1 '! i o 1 o i ' ^ , ' /olunie I, Cinilf^^^e OulHne Series, liarnc:: and :;.ihl( 

i. fW Vo iV , 1 *M> 

■/,]i^\.^y-' nr.t'i I'r r e ^' :.■ , Tr e !i I L r - 1 itt 1 1 , Arw .lersev, i'*7ii 

ir licii'i'i) } a L f ^>;r ii'i •" , /Mi"!:;eo Si^hv-»ol I'liij 1 i ca( i orii; , inc., New '■.'t^rK , IT/H 



ie iiook.s , Nev Y'-rk , i 9()''t 
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F^7Xx:osses ol Ori^cin 1 c l'>/olut ion , Prenticc-Iial 1 , New Jersey/, 1966 



Twc H aniati J<cv^;i^i,} tUinCam iV^-^ks , L^ew York, 1965 
(pa)>erback, available ai bookstores) 

SUCCF.STKD FIELD THI PS 

I'alvi.-rr (Mil'ls, Marvir'nid - to learn {ecluiiquL'S of cxcavn ; I •;}•. fossils and 

relating Lliir; cxpcri<.-i"jce i. u cxcaval Lny, uuut? 
romai ns 

Sm i i ! Ks o M I a n [ 1 1 .s i i. L mIl* - xc e i 1 cm*) I: J .1 | > 1 ay is o\ ho n c r o nia i n s 
An a'.M.nal "ui/i." il available 

Ai.'!) !.(•-'.'! SbAI.. Ali^S 

It; sliJc's in loacher's packa^;e 

■ nvi'^a'"; ':)ko Lot on 

'•'i.M i {■ .'t' li! !-'(.Miia 1 !■ e i v i u "n L.s p 1 a v 
\ 'c' ril SK' i: 1. L o r iUinian 
' 'at Skt' 1 • • J Oil 
'Ai.v^c K I ■ 

i ' j -'I :•; . 1 c ' ia M ! s :'■» r I ■ n r I v >ki 1 1 ' k ; >k u 1 1 s 



- ' ; < ) - 

50 



Evaluation Form for Teachers 



N' n ine o f ini n i - c o ii r s e 



1 

1 i: v.'i 1 lui L t o;- i\|UL' Si i on s 


Ve-s 




Coiiniu- n i s i 


l. Did llii's Mil i f nccoirip li sh ilr, 
(;b jec lives wiili your liLudenls? 








2, Hid VDU atii.i ativ oi your own 
nc 1 1 V i I i f s '! [ f so , p 1 case 
i r» c Iiid e V/ i I M i li o v e t: urn o f 
I l i i s iorm , 








3. iMd vou add .rinv I i Ims t.hai 
.'tlirr (.caciierb woiilil find 
[ 1 s f r u 1 ? Pica .s o 1 tic M t: I n 






• 


4. V/cro ! ]k» siiidcjU instructions 
clear? 








. V/ns liuM'c cMou;;li i n lorrna t:. i.on 
i 1 ; I lie I cac:ii e r ' s sec t i on ? 






• 


•1. ji! von plan lo use in is unil 
ay^a i n V 










7. Vl-irlt Level 1 '-:rudc;; i.v-^ed ihis ii 








Im-.-, did .-O'i ii':*' 'iii', U'^ i : ~ eiass, 






, i 'iff i \' 1 dun i ; 




i.ri' 
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SCIENCE MllSri- COURSES 



PHYSICAL SCIENCE 

^^ECTRICITY: Part 1 
(Types of Generation of Electricity) 

ELECTRICITY: Part 2 

(The Conti'ol and Measurement of Electricity 

^ECTRICITY: Part 3 
(Applications for Electricity) 

YOU HEAR MY VIBES? 
(A Mini-course on Sound) 

Xenses and their uses 
_^what is it? 

Identification of an Unknown Chemical Substance 

BIOLOGY 

^>VERY COMPLEX MOLECULE: 
D.N.A. The Substance that Carries Heredity 

-Controlling the CO' S OF LIFE 
^aleo Biology - BONES: Clues to Mankind's Past 
yi Field Study in HUMAN ECOLOGY 
^^asic Principles of GENETICS 

^MAN GENETICS - Mendel's Laws Applied to You 



Prepared by 

Marvin Blickenstaff 

iviarvin Blickenstaff 

Marvin Blickenstaff 

Charles Buffington 
Beverly Stonestreet 

Jane Tritt 



Paul Cook 
Paul Cook 
Janet Owens 
Janet Owens 
Sharon Sheffield 
Sharon Sheffield 



SCIENCE SURVEY 
•Rather instruments 

■Topographic Maps 



John Fradiska 
John Geist and John Fradiska 



chemistry 

•-^ater 

PHYSICS 
PHYSICAL OPTICS 



Ross Foltz 



Walt Brilhart 
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